NADPH-dependent H2O2 generation catalyzed by thyroid plasma membranes. Studies with electron scavengers.
Hog thyroid plasma membrane preparations containing a Ca2+-regulated NADPH-dependent H2O2-generating system were studied. The Ca2+-dependent reductase activities of ferricytochrome c, 2,6-dichloroindophenol, nitroblue tetrazolium, and potassium ferricyanide were tested and the effect of these scavengers on H2O2 formation, NADPH oxidation and O2 consumption were measured, with the following results. 1. Thyroid plasma membrane Ca2+-independent cytochrome c reduction was not catalyzed by the NADPH-dependent H2O2-generating system. This activity was superoxide-dismutase-insensitive. 2. Of the three other electron scavengers tested, only K3Fe(CN)6 was clearly, but partially reduced in a Ca2+-dependent manner. 3. Though the NADPH-dependent reduction of nitroblue tetrazolium was very low and superoxide-dismutase-insensitive, nitroblue tetrazolium inhibited O2 consumption, H2O2 formation and NADPH oxidation, indicating that nitroblue tetrazolium inhibits the H2O2-generating system. We conclude that the thyroid plasma membrane H2O2-generating system does not or liberate O2- and that Ca2+ controls the first step (NADPH oxidation) of the H2O2-generating system.